In university educational environments, public open spaces play an important role both socially and academically not only as means of social interaction but also as means for formal and informal education. It can promote the sense of community derived from actively shared space and provide for the enriching experiences of both planned and chance encounter. This study aims to investigate the open spaces in educational environment taking the two main squares of the Al-Bayt University: Kurish and Bani Hashim as a case study. First, the design quality of the open space is analyzed. Second, a study of the landmarks inside the Kurish and Bani Hashim squares will be examined. A visual study of the spatial capacity of these open spaces will be studied with its three components, the spatial orientation, the spatial visualization and the spatial relations and a number of photographs will be analyzed. At end several conclusions are reached to improve the quality of these spaces and the space perception which is dependent on the distance between users and objects, the orientation and the movement of users in the space and other factors.
INTRODUCTION
Public outdoor spaces are created on the premise that the provision of such spaces for people to see, meet and use common facilities will lead to higher social interaction between various users and accordingly increase the vitality of these spaces (Lette et al., 2010) . This is also true for university campuses: while the physical character and quality of a university campus is defined by both its buildings and its open space, it is the open space which has the greatest potential for unifying and equalizing the shared space of the campus (Anonymous, 2009) . Academic spaces can promote the sense of community and provide for the enriching experiences of both planned and chance encounter (Pretorius, 2009 ). As such, these spaces play an important role not only as means of social interaction but also as means for formal and informal education.
Public outdoor spaces are "all publicly accessible open places designed and built for human activity and enjoyment." (Francis, 1987; Gehl, 1987) identified three types of activities that take place in outdoor public spaces: necessary activity, optional activity and social activity. Each with a certain physical structure to facilitate its occurrence and the physical environments needed for different types of activity are significantly different from each other Shu-Chun (2005) . Open outdoor spaces are usually perceived as areas for optional and social activity, mainly interaction and recreation (Unger and Wandersman, 1985) . When individuals are alone, they tend to go to a lively place; individuals are attracted by the presence of other people in public spaces (Whyte, 1980) . Sociable spaces attract more individuals than less sociable spaces (Whyte, 1980) . These spaces are established through the use of environmental surfaces that form the substance and the experience of the visual world (Thiel, 1997) . This study examines the effect of space's degree of enclosure and exposure to spatial perception, space use and pedestrian flow in Academic settings.
Al-Bayt University is located on the outskirts of the city of Mafraq, about 65 km to the north-east of the capital Amman-Jordan. The region has a desert climate. It tends to be rather hot and dry during the day and in the summer and relatively cold during the night and in the winter. The university integrates academic facilities, student housing and social services at one campus, extending over an area of 7.539 km 2 (Fig. 1 ). The University, designed formerly as military camp, received its first group of students on October 1, 1994. Since the establishment of the University, the area has been transformed into an oasis in the desert through the implementation of new schemes of plantation, combating desertification and preserving the indigenous species. Water harvesting in this arid area has proven to be successful.
The University, which is witnessing a large increase in student numbers, total number of students for the academic year 2010-2011 is 10883 students, is facing a major problem in its open spaces in terms of design and use. The present situation, in terms of harsh climatic situation, especially during summer, in addition to its capacity, poor signage system and the absence of landmarks in the two main squares is adding up to the problem. This research assesses the quality of open space in the campus of the Al-Bayt University in 2011 focusing on the Kurish Square, which is in the heart of the science colleges and the Bani Hashim Square, which is in the center of the human colleges. Accordingly, this study focuses on the analysis of the activities that take place in these spaces as well as an analysis of outdoorspatial layout components that might influence the perception, frequency of use, social interaction and vitality of open spaces in academic university settings.
LITERATURE REVIEW

Public space:
The scene: In The Social Logic of Space, Hillier and Hanson (1984) argued that human societies are spatial phenomena; they not only exist in space but take a spatial form as well. Space is a great void within which all things transpire. External perceptual space is defined as "a more or less discrete and delimited volume affording human occupation and movement therein" (Thiel, 1997) . This space is bounded by a variety of elevations and cannot be treated separately from them, for it is "the clear legibility of its geometrical characteristics and aesthetic qualities which allows us consciously to consider external space as urban space." Krier (1979) . This leads us to the concept of urban space. According to Krier (1979) external urban space is defined as "all types of space between buildings in towns and other localities." Urban space is often associated with external space, which is open and unobtrusive of movement in the open air, with public, semipublic and private zones. Francis (1987) expands that definition to include "all publicly accessible open places designed and built for human activity and enjoyment." Closely related to the concept of urban space is the concept of public space. According to Kostof (1992) public spaces refer to "places we are all free to use, as against the privately owned houses and shops.". Also related to the concepts of public and urban space is the notion of public realm. It can be defined as "that shared space of the society, which brings people to gather together, to relate to one another and/or to be separate and that is assessable both socially and physically." Moule and Polyzoides (1994) As such, Thiel (1997) regarded the physical environment a "scene" that is made up of three components: space, which can be defined as a more or less discrete and delimited volume affording human occupation and movement therein; place, referring to the physical qualities of a space that gives it an identity and character; and occasion that is related to the presence of humans and human activity either implicitly or explicitly.
Open spaces are the foundation of natural system of any physical environment. Each open space has its own characteristics: Each has evolved from various factors, such as enclosure, which is determined by the architecture next to it. The volume of the space determines the characteristics of open space. The distance between the observer and the height of the surrounding architecture influences how these open spaces are perceived (Gibson, 1977) . The physical features inside the open space are also as important as the space itself. Some spaces are famous because of special features, or because they are adjacent to an appealing scene, such as a waterfront or a green area overlooking a beautiful landscape (Wiseman, 1981) .
Barriers inside the open space control people's movement and direct way finding. Barriers can be symbolic or real. Symbolic barriers include plants, steps and signs, while real barriers include walls of buildings and free-standing walls (Rapoport, 1982) . Enclosed open space, or open space without immediate view and access, can be constricting to interaction (Pyron, 1971) . The identity of the open space is emphasized by the use of landmarks. People can remember a landmark, so they remember the space more easily (Garling and Lindberg, 1986) . In public open space the absence of landmarks disorients the user and gives no identity to the space, making it more difficult to remember the open space and to reuse it Mac Minner (1997). Landmarks are an important element in city and urban design. They give a meaning to the open space and people only remember those landmarks inside the open space (Lynch, 1981) . Thiel (1997) summarized the above mentioned characteristics in a series of attributes through which place can be represented and identified. These include: explicitness, degree of enclosure, spatial form quality, space connection and spatial size, direction and proportion. : Gehl (1987) distinguished between three types of activities that take place in outdoor spaces: necessary/functional activities, optional/recreational activities and social activities. Functional activities are formal encounters which are needed to carry out common tasks and exchange information; while necessary activities, although affected by the quality of the physical setting, take place regardless due to its necessity, optional activities i.e., informal gatherings and encounters, depend to a significant degree on what the physical setting has to offer and how it makes people behave and feel about it. The better a setting, the more optional activity occurs. Social activity or human interaction is the consequence of the quality and duration of the other two activities, because it occurs spontaneously when people meet in a particular setting. Social activities include greetings and casual conversations, communal activities of various kinds and simply seeing and hearing other people. Communal spaces in cities and residential areas become meaningful and attractive when all activities of all types occur in combination and feed off each other. For Kostof (1992) , public outdoor spaces provide for two aspects: encounter and ritual. Outdoor spaces provide familiar and chance encounters, in other words, we can meet friends in public places or we can act and interact with other 'strangers' i.e., optional and social activities. The second aspect is ritual in the sense that it has to do with hosting structured or communal activities such as festivals, meetings, rallies, etc., i.e., functional activities of a collective nature.
Activities in outdoor spaces
Research hypothesis: It is assumed that public spaces are designed with the intention of promoting human interaction. Some of these spaces can be considered a failure and others a success. Success is defined by Campbell and Campbell (1988) as the degree to which the public space is used as intended by the designer with regard to promoting interaction between faculty, students and staff. In this study, an evaluation of the present situation of open spaces at Al-Bayt University will be carried out. The study will be divided into several constituents; first, the design quality of the open space is analyzed. Second, a study of the landmarks inside the Kurish and Bani Hashim squares will be examined. A visual study of the spatial capacity of these open spaces will be studied with its three components, the spatial orientation, the spatial visualization and the spatial relations and a number of photographs will be analyzed.
Setting:
The two case studies presented in this research are similar to many other contemporary open spaces, whether in Jordan, or any other country. As described above, we can find similar cases in other modern cities because modern open space is left over space in front of or among buildings. This research assesses the quality of open space in the campus of the Al-Bayt University in 2011 in general focusing on the Kurish Square, which is in the heart of the science colleges and the Bani Hashim Square, which is in the center of the human colleges. The Kurish Square is an open space that is rectilinear enclosed by one main building, several pedestrian routes and a garden as in Fig. 2 . It is used as a gathering point that is approached by several ways (Fig. 3) . It contains little vegetation and soft landscape, several chairs, no canopies, a small fountain and lighting features. It is almost flat with some steps (Fig. 4) . The physical features inside the open space are important as the space itself. Some spaces in the world are famous because of special features, or because they are adjacent to a nice scene such as water front or green area that overlooks a beautiful landscape. Despite the fact that there are several physical features inside the Kurish Square, their design and setting are poor and need restarting and rearranging to facilitate movement.
The Bani Hashim Square open space is different from the Kurish Square in that the students using it are from human specialties of the University. Its position within the central area of the human colleges and the larger number of students makes the number of its users much greater. As Fig. 5 shows, one main building and one garden is in front of it. It has a rectangular shape, surrounded by few steps (Fig. 6 ). There are several approaches to the Bani Hashim Square; the most familiar is the pedestrian route connecting the University's east to its west. The boundaries of the Bani Hashim Square are not appropriate where the garden next to it opens directly on the space. There is no landmark at all inside the square. The signage system is also minimal. Though there was luxuriant vegetation, it was adjacent to the Bani Hashim Square rather than a part of it.
METHODOLOGY
The research methodology depends on integrating both social and physical variables that are related to the use of public spaces. As such, three methods of research were used. The first method is behavioral observation in the two squares. The study was conducted in the second semester of the academic year 2010/2011, over a period of 1 week. The behavioral observations were carried out in three sessions following the students' academic schedule: the morning session between 8 and 10 AM and between 10 AM and 1 PM, the afternoon session between 1 and 2 PM and between 2 and 4 PM as shown in Table 1 and 2. The total number of students observed is 5220 and 9791 for Kurish and Bani Hashim squares, respectively. Four trained researchers, in addition to the authors have helped in behavior mapping at the selected setting. The observations that appear in Table 1 are developed according to the student's behavior recorded by the researchers. To further understand the results, nine subjects were interviewed. The second type of research method is a questionnaire used to interview students by the researchers. The sample for Kurish and Bani Hashim squares consisted of 160 and 195, respectively. They were selected randomly, with just about 50% male and the rest female over 1 week period. Students were from various university departments and faculties and were asked if they would like to participate in the study. Participants voluntarily agreed to the interview and to fill out the questionnaire presented in Table 3 and 4. To assess the hypotheses of the study, t-test, Chi-Square Test and ANOVA Test were performed as shown later. The B2  B1  B2  B1  B2  B1  B2  B1  B2  B1  B2  B1  B2  B1  B2  Sitting  37  34  50  68  56  86  84  98  30  60  48  78  14  30  12  26  Reading  4  12  5  14  7  28  12  38  4  20  52  9  2 Gender  Male  4  1  9  0  8  0  5  0  0  1  26  Female  8  2  17  0  6  0  1  0  0  2  32  Second  Gender  Male  1  9  6  9  2  1  1  3  0  0  10  22  Female  11  9  15  11  3  1  3  3  0  1  32  25  Third  Gender  Male  7  8  10  10  3  2  4  3  0  2  24  25  Female  16  9  11  2  3  6  2  3  0  2  32  22  Fourth  Gender  Male  18  6  7  5  2  6  1  1  2  1  30  19  Female  19  14  5  3  2  2  3  3  0  2  29  24  Total  72  67  57  66  15  32  14  22  2  8 Gender  Male  0  7  0  8  1  7  0  3  0  1  1  26  Female  0  7  0  9  1  14  1  2  0  0  2  32  Second  Gender  Male  1  3  4  12  3  4  2  1  0  2  10  22  Female  3  5  10  7  9  10  7  3  3  0  32  25  Third  Gender  Male  1  4  7  12  14  3  2  4  0  2  24  25  Female  2  2  16  8  10  5  3  6  1  1  32  22  Fourth  Gender  Male  5  2  11  6  9  4  4  3  1  3  30  18  Female  6  4  11  4  7  7  3  9  2  0  29  24  Total  18  34  59  66  54  54  22  31  7  9  160 Gender  Male  0  1  1  11  0  6  6  2  1  26  Female  0  6  0  12  2  9  2  3  2  32  Second  Gender  Male  1  4  1  6  4  3  3  3  1  6  10  22  Female  7  0  10  5  7  10  5  7  3  3  32  25  Third  Gender  Male  0  3  6  4  13  3  5  11  0  4  24  25  Female  3  9  9  2  12  1  6  4  2  6  32  22  Fourth  Gender  Male  3  0  8  0  9  4  7  6  3  8  30  18  Female  10  5  1  3  7  2  8  10  3  4  29  24  Total  24  28  36  43  54  38  34  49  12  36  160  194 Male  0  2  0  8  1  11  0  5  0  0  1  26  Female  0  2  0  13  1  10  0  7  1  0  2  32  Second  Gender  Male  1  7  3  1  5  10  0  3  1  1  10  22  Female  3  1  7  8  5  8  8  8  9  0  32  25  Third  Gender  Male  2  7  7  7  11  4  4  5  0  2  24  25  Female  1  5  16  8  6  3  7  5  2  1  32  22  Fourth  Gender  Male  5  2  8  3  8  7  8  5  1  1  30  18  Female  5  5  13  10  7  3  4  6  0  0  29  24  Total  17  31  54  58  44  56  31  44  14  5 
RESULTS
Passing and sitting were the main two activities inside the Kurish square as seen from (Table 1) , while at Bani Hashim, sitting, passing and standing are the most common (Table 2 ). This may be due to the nature of colleges adjacent to each square. Students of Kurish Square located next to science colleges, have little time due to their syllabus which is nearly full all day. Studying and reading as an activity is the least in both squares. Reading for females is common between 1 and 2 PM at Kurish square, which is a break time for the university. While reading for females between 10 AM and 1 PM at Bani Hashim Square as seen in Table 1 . The average number of students observed daily for Kurish Square is 1105 students compared to 1935 students at Bani Hashim Square during the observation time. This is due mainly to the number of students in the human science colleges, who are twice the number of students at the science colleges.
The questionnaires in Table 2 were analyzed using t-test and ANOVA Test. The purpose of these questionnaires is to assess the design of the open space and its quality in both squares. The average is 2.57, with the interval between 1.33-2.66 considered weak, between 2.67-3.99 neutral and between 4.00-5.00 good for Table 3 and 4 (t-test). The total number of students that were questioned daily for one week is 160 students at Kurish Square and 195 students at Bani Hashim Square.
Both squares suffer from the inadequate shading devices and a low number of trees. The climate of AlMafraq is very hot during the summer, therefore it can be logically deduced that students suffer a lot in both open spaces, as is evident in Table 3 and 4. The lowest mean in Table 3 is for question number 2 which is about the availability of shading area, while in Table 4 ; the lowest mean is for question number nine, which is about the availability of a fountain for cooling the temperatures (which does not exist in Bani Hashim Square). A well designed water feature does exist at Kurish Square but sadly without water inside it, as seen in Table 3 , question number 9, which has the highest mean in the questionnaire. Question number one, who is about feeling comfortable inside the open space, is weak for Kurish Square and neutral for Bani Hashim Square. The means are 2.59 for the first and 3.27 for the second. For Kurish Square the number of seats is not sufficient and less than that at Bani Hashim square, as evident from question number 7. Even the type of seats is not comfortable for students as seen from question number 8. Questions number 4, 5 and 6 are about the green area and its design and quality in the two open spaces. From Table 3 and 5 the means are between 2.00 and 2.83 for Kurish Square and between 1.86 and 3.12 for Bani Hashim Square. This indicates that all numbers are either weak or neutral. No good result exists in either table. This means that the overall design of two squares is not considered good and a major change to their design and components should take place to satisfy the users.
Another test was conducted to analyze the questionnaire in detail. The ANOVA Test is shown in Table 5 and each student year is presented. The largest number of students questioned is from the fourth year, then the third and second years. The lowest number is from the first year students, due mainly to their full time lectures. The highest number of means at Kurish Square is from first year students, which is 4.66, for question number 9 which is about the existing fountain. The lowest mean for the same question is 2.47 for the fourth year. This is due mainly to the long period that the students have been at the University and their disappointment about non-working fountain which is inoperable due to maintenance reasons. The lowest mean for the Kurish Square is 1.66 for the fourth year students for question number 6, which is about the amount of trees available at square for the same previous reason. The students waited for 4 years for the university to plant new trees, but without any result. Another low mean is 1.67 for the fourth students for question number two, which is about finding shaded areas for students. We can observe a high mean of 3.66 for the first year students for question number 8, which is about the quality of seats at the Kurish Square. This is due mainly to their first experience at the University. As their timing at the university lengthens, the number declines, reaching a low of 2.54. Question number four, which is about the existing green area in Kurish Square, has the closest means to each other in the whole questionnaire, with ranges from 2.66 to 2.89. This is mainly due to the green area in the square.
From Table 5 , the ANOVA Test for Bani Hashim Square shows the highest mean from fourth year students for question number 4, which is 3.64. The question is about satisfaction with the green area. It looks like the fourth year students do not expect the university administration to make any change to the existing low area of greenery. The lowest mean is from fourth year students for question number nine, which is 1.42. The question is about the lack of a fountain. The students are comparing themselves with students from Kurish Square and they would love to have a fountain like in that square. Question number one which is about feeling comfortable inside the Bani Hashim Square has also the closest means which range from 3.21 and 3.36.
DISCUSSION
From the results obtained earlier, the overall design of two squares is not considered suitable for promoting social interaction and a major change to their design and components should take place to satisfy users. Space perception is dependent on the distance between users and objects, the orientation and the movement of users in the space. The results support this assumption. Furthermore, scale plays a central role in the distinction between objects and environments; Ittelson (1973) added environmental space, which is based on the relationship between scale, space and people's experience can affect the positive perception of public space, since both Bani Hashim and Kurish Squares have a human scale; thus, there is no problem in the quality of approach to them and the results support the direct relationship between scale and positive perception.
Landmarks, stored in declarative knowledge structures, are memorable locations that help to orient navigators in public environments (Passini, 1984) . As such, landmarks, which are missing in our two case studies, as well as the lack of structural framework and directional cues, increase the disorientation of students and hinder their ability to navigate and allocate their lecture halls. The results above confirm this assumption. This means that if a series of landmarks is constructed in the campus of the Al-Beit University and specifically in the Bani Hashim and Kuirsh Squares, a better route knowledge based on distance and orientation relationships can be obtained.
Furthermore, the results support the notion that the redesign of the boundaries and heights of the surroundings of the Bani Hashim and Kurish Squares, will improve the spatial environment of the two squares. The boundaries of the two squares are inconvenient as seen from Fig. 3 and 6. Symbolic and real barriers inside the open space, which control people's movement and direct way finding, include plants, steps and signs, walls of buildings and freestanding walls and should be incorporated in the future design. The research found the design of the steps of the Kurish Square to be suitable and aesthetically pleasant. Mostly students use them for sitting and resting, as there are few chairs in both squares. A redesign of the implementation of vegetation and its position within the two squares will also improve the spatial environmental quality. The integration of plantation within the open space is the answer to improve spatial quality. A place has to be first recognized before a decision can be transformed into behavior.
